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An Analysis of Childrfen'.s Avoidance of Di'stract ion , 

i 

within a Framework of Attention Processes . 

There is a la'rge body of 1 i terature concerned with 'the role of - 
attention in children's learning and prob lem solvi ng . .-- Thi s literature, 
conta insula n^repor^ts of r {he*cr^i tlcal Vole of attention, and , the Jack of 

\m ' * ' * * ^ 9 * , 

sufficient atterrti-on i s coQsi dered *to Jbe one 4 of the primary causes fr£ • 

* * •• ' ' \ • / <' 

.learning aad problem solving def iciencle r s c . *, Deficient attention* has bec<)me 

a global descriptor for a diverse s*et 6f problems^ In fact , ^attention 

deficiency i*s used as -one of '£he 'ma 1 n . cr i ter i a in the definitions of * - \ - 

retarded, hyperactive, minimal brain dysfunction^ and learning disabled^ 

chi Iclren. In this 1 Pterature -attention" is generally treated as a monolithic 

process, one not subject to further analysis. • . 

• A very different v'iew of attention is found in the literature on adult 

cognitive processi-ng. Attention is viewed as a set'of processes that 

control the deployment of information processing .resources/ That is, 

attention is analyzed into component 'processes . However, the research 

withiji this view has not general y* addressed learning and problem sol ving 

tasks, being for the most part limited to tasks su/h as signal detection, , 

scanning, and shadowing. Nor has this component 'process view b$en much 0 

applied, to issues of attention development and disability. 

In this paper, we will argue that there are benefits ,to be gained 

from extending the component process view of attention^ We will present 

a framework of attention processes which provides a basis for organizing \ 

and interpreting the existing findings on attention in learning and problem 

* * * * 

solving tasks fqr both* norma 1 and special children. The framework draws 

heavily from previous work in: (a) cognitive psychology, in Rarticular.*' 
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Kahhe^man's (1973) capacity-oriented model of attention processes; 
(b) educational psychology and- special education, especially Keogh and f 
Margolis 1 (1976) classification of attention disabilities .exhibited by 
children in .learning situations^ and (c) developmental psychology mai nl y' 
the work on metacogn i t ion by Flavell, Brov/n, and thei r respect ive associates 
(Brown, 1976, 1977;' Brown & DeLoache, 19-78; Flavell, Freidricks, & Hoyt s 
1970; Kreutzer, Leonard, & Flavefl, 1375)*. Each of these areas provides/ a 
unique input while contributing to a consistent genera 1 4 framework of 
attention processes. ' ' 



The view'of attention underlying o/fr framework 'Stems from cognitive- 
psychology. Attention is viewed as an integral part of information 

processing, more *speci f ical ly that part whi ch* controls the deployment of 

- 

information processing capacity.' It is assumed that this capacfty is' 
limited, and that 'the -total amount of information available generally f 
^exceeds it. Therefore, the ef fecti ye' deployment of "capaci ty is essential , 

for successful learning, problem solving, or performance in almost any 

* * s « 

task (see Broadbent, 1971, 1977; Kahn£man, 1973). Furthermore, attention 

** 

is viewed .as a system, of qualitatively distinct, but interrelated processes. 
One aim of this paper is to provide an knaVyste of thjs system, and to * , 
"demonstrate that thi s».analysi s can provide an overall framework into* which 
f indi ngs^about incfividtlal parts of. the .system can be integrated. 

Attention determines the deployment of information processing capacity 
along 'three dimensfons, how much capacity is 'deployed, for how long^ and , t 
to which i.n format ion 'sources. Our .framework is organized arcfund these * 
three functions of attention, which we label attention al location, attention 
majntenapce,, and attention jdiYection, resqect*iyel y.- The operation of each 
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« ' * 

function involves three processes:' (a) "ana lyzi ng the task 'demands ; 

(b) deploying capacity; and (c) monitoring, the appropr iateness eft the 

% i * 

capaci ty 'deploy eel.. Table 1 presents an overview of the three functions of' 

"... ' / ' *' - ■ ; 

attention and the** three types of processes in the framework* 



t • # - Insert* Table 1 about here., 

" * _ _ _ * 

Attentj^n allocation is a matter of intensity, o^hrow much processing 

capacity is to be deployectto a given task J Fpl lowing Kahneman (1973), • 

it, is assumed that, the amount of attention capacity available can vary over 

time and tasks. 1 Mental , effo'rt is the process that determines the amount 'of 

capacity available for aljocation to learning and problem solving tasks. 

Appropriate allocation of* attention requires analyzing the 'task to be , 

performed in order to Judge how much attention itlwill require, allocating 

the-attention capaci ty , f and thsft-Jflgn i tori ng whether the am'Qunt allocated is 

appropriate. If allocation is found k be appropriate, the attention 
-» . • . * \ • . 

maintenance processes cosiie^tb play. If a.l locat i o^i j s found to be inapprfc- 

priate, the attention allQcatipn processes are appl ied. agai'-n* t 

The function of atterttion direction 'js'to determine*,where?/1nformation % 
\ * ' - 

processing capacity is to be .deployed. .Attention direction i nvol ves maki ng 
choices/ The attender must cont i nuous,ly^choose which of the potential 
sources of information are relevant to the given task, * T^e attender must * y 

» s « 

also 'avoid dl recting attention ,to 'i rrelevaYit information. _That is, 
attention direction encompasses both selectivity and avoidance of distraction 
Appropriate directiort of attent ion* req'ui res analyzing the-task to determine 
criteria' that can be used to distinguish releyant from i rrelevant i nformation 
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sour.cesj then' di rect ing^attention to.'only the relevant sources, and subse-** 

> ^. • * 

quently monitoring the effectiveness of the attention direction. If 

attention is found to be directed effectively^ the attentfon maintenance 

* » * * 

processes corae into^play. If it is found to be di rected • i nef fecti vely , the' 

process-es of^t£^k analysis and deployi ng^ attent ion*to particular sources 

ere applied again. . " • N ' * 

Directing attention to relevant sources tes been associated with both 

filtering and selecting processes, the direction, of attention a% filtering 

(found, in* models such as Broatlbent l s , 1958, 1971, 1977) refers to a - ^ 

reduction of information occurring automatically at a perceptual or very 

early stage of processing. The direction of attention referred to as 

selectivi ty .involves a longer duration, later occurring process of 

continually using discrimination criteria. Pick, Frankel , and Hess (1975) 
■ * - * • 

"regard selectivity as a decision malrhrg Jb\ 1 ity umder cog n Hi- ve control -.- 
Brown (1977) discusses "rujes, strategies and operations which can be used 
to make more efficient use of a lTmited capacity system." Some of thes£ 
rules, strategies, 'and operations are involved in selecting a subset of 
the available information forfurther processing, i.e., selectivity. Since 
we are concerned .'wi th learning and prQblem solving tasks', selecting, but 
not filtering, w*i 1 1 be considered under attention direction. 

Attention maintenance is a matter of duration, of how long ^tention 
capacities are to be deployed to a given task and, within a task, to each 
source of information. Appropriate attention maintenance requires 

4 

analyzing the task to determine the duration of attent Ton .necessary to ^ 
complete it, sustaining processing for that duration, and monitoring* ^ ^ o 



Childrenjs Distraction and Attention Processes*- 
. . ,\ *' , ■ • '"6 ■ \ ^ 

progress toward task v completioo. Maintenance also depends upon'the appro- 1 
* t 

r priatene$s of the prior allocation and directi<?n of attention. 

\x\ most attention research, a central assumption has been that the N 

/ 

i * » * ■ . v • 

abi 1 i/ty to sustain processing on *a particular task results^in the effective 

avoidance of ' distract ion, and conversely, the successful avoidance of 

distraction results in sustained o,n-task processing. In most investigations 

with adults and older normal children, the data support this assumption of 

equivalence betweeh 'sustai ned processing and avoidance of distraction. 

t * 

jHowever, research with very young children and some spec i.al" chi ldren pre- 
sents'an important body of data that challenges this equivalence assumption. 
Sykes (1969; Sykes, Douglas, & Mo'rgenstern, 1973) presents evidence that 
hyperactive children have difficulty in .sustaining processing of relevant 
information sourtfes. If these difficulties are a function of an inability 
to^avoi d -di-s-trac t ion , t hen_one xou.l d _exp e_c L LQ_ Jiad.-e.Yi dence— tha t- fry pe-r-- — - — 



acti ve. chi 1 dren are readily distractible. Douglas anct Peters (jn press) " 
report several attempts to demonstrate -probl ems of tfi stracti b i 1 i ty in 
hyperacti ve- chi ldren (e.g., Campbell, Douglas, S Morgens'tern, 1971; Cohen, 
Weiss, ^-Minde, 1972; t Peters,. 1977; 'Sykes, 1969). These s.tudies have 
shown hyperact i yes to be no more distractible thjjn their normal agemates. 
Additional evidence of this nature comes from studies of normal and 
retarded children by El 1 i s,' Hawki ns, and Jones (1963)- Their, study 
required sustai ned* at tent Ion to a task with and without experimentally 
introduced distractors. While their measures indicated poorer sustained 
..processing 'performance for retarded than for normal children, they also v 
indicated that experimental distraction did riot differentially affect the 
two groups, ' \ 



Chi ldrert' s ,Di s'tract io/rand /Xtt^fit j^y Processes t 

8 

< ♦ • 

response latencies and GSR amplitudes as quickly as adul^ (| ,e. , alloca,t-e 
attention as efficiently), but«were unable to maintain th^se optimal levels 
over longer trial intervals (i.e.,*dfd not sustain pro£e$£irtg a s Well). 

Related evidence for sustained processing as being distiiKt from 
allocation processes is found in the Zelniker, Jeffrey* AiJ It, parsons 
(T972)* work wi tK impulsive and reflective children. tVfidn th^ Preparatory 
interval of a reaction time task was less .than 20 seconds, r$£P 0 nse latency 
data did f^ot .distinguish' the two groups of children. Th^ irapuil s i ves- appeared 
to be as -able to effectively attend to the reaction t i°ie # £et as* were the 
reflective children. However, when the preparatory iritey^al was longer 
than 20 secondA i ncreas i ng 'the sustained processing dem^jjds of the* task, 

response latency was significantly longer for the impulsj. v e children . These 

\ • - < • . 

results indicate an inability pf these children to Sufficiently sustain. 

processing, although they were able to initially allocate sufficient atten- * 

tion to the task. These results are consistent with clinical Cepojts about 

hyperactive children who begin* 'tasks well but soon go °.ff t&sk. , In the 

framework presented hpre, such children would be considered h a ve attjsntioti 

maintenance problems but not attention allodation problem 5 . 

\ * S 

*ln the following three sections, children's abijiti e s $r\d difficulties 

in attention allocation*, maintenance, and direction will be d*Sc u $sed. For 

some of the processes, there is very little i nformat i on a v a i lab] e. There 

have been very few studie| of children's skills at-the t a 5 K e^iysis, and 

monitoring processes involved in attention. Therefore* w e wi ' 1 h * v e little 

to say about these areas. -There is also a lacR of information a b out 

children's abilities to alter mental effort in attent »°r\ *1 lo c $t 'on and so 

thre section on attention al location ^wi 1 1 be brief. 'The ; nfor^t'on available 
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• 

response latencies and GSR amplitudes as quickly as adults (i.e., allocate 

♦ 

attention as efficiently), but»were unable to maintain these optimal levels 

over longer thai intervals (i.e. ,'dfd not sustain procTessirtg as well). . , 

Related evidence # for sustained processing as being distirvct from 
* ■ " * ■ 

allocation processes is found in the Zelniker, Jeffrey, ^ult, and Parsons * 
♦ « *f ° - 

(1972)* work witK impulsive and reflective children, l/tieo the preparatory 

interval of a reaction time task was less .than 20 seconds, response latency , 

data did not .dtst j?ngui sh # the two groups of children. The irapulsives- appeared 

to be as -able to effectively attend to the reaction time set as were the 

reflects ve children. However, when the preparatory interval was long'er 

than 20 seconds! increasing the sustained processing demands of the- task, 

response latency was significantly longer for the impulsi-ve children. These 

results indicate an inability of these chjldren to sufficiently sustjiin. 

processings although they were able to initially allocate sufficient atten- 

* * * 

tion to the task. These results are consistent with clinical report s^ about 
hyperactive children who begin* 'tasks well but soon go ojf tfcsk. In the 
framework presented hpre, such children would be considered to have attentioti 
maintenance problems but not attention allocation problems. 

\ s 

'In the following three sections, children's abilities and difficulties 

\ 

in attention allocation", maintenance, and direction will be discussed. For 
some of the processes, there is very little* information available. There 
have been very few studie| of children's skills at- the task" analysis, and 
monitqring processes involved in attention. Therefore, we .will have little 
to say about these areas. , ■ There is also a lacR of information about 
children's abilrties to al ter mental effort in attention^ location and so 
the section on attention al l^oca tion^wi 1 1 be brief. 'The information available 
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on children's abilities to .sustain processing is plentiful.* This research 
has been discussed in a number of thorough* Tevi ews (Alabiso J , 1972 ; Douglas , . 
,% 1372, 1 9 ; Krupski , in«..press; Tarver S Ha'llahan, 1 97A) . Although these 
authors do not share a ^common purpose or perspective in discussing the x 
literature on sustained processing, „th£y draw generally consistent conclusions 
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about the jcri t i cak var i abl es and children's competencies." Therefore, the 
"discussion of attention maintenance will also be brief. Si mi 1 arl^ ,* we will 
avoid being* overly redundant with the available reviews of t'he literature : 
t on ehi ldren's selectivity (Pick, Frankel , & Hess', 1375; Tarver & Hal lahan , 

1974). . / ' • * '/'•'' • ' 1 

' * •. . ' ' • ' T . ' s • . I ' " • 

Tbe.re is also a great deal of information available a.bout children's 

abilities to avoid distraction. -* However,^ reviews of this research do not 

present the same general agreement "as found in reviews of children s ^ 

* * <? 
. attention maintenance abilities. In fact, reviewers of this literature 

general ly po in" t out that the research does not yi^ld consistent findings, 

antl that^very little can be'contluded (Haltahan & Reeve, i in *press ;^Jarver 4 

S Hajlahan, 197*0. -In the section on attention di rectiorn we wi 1 1 consider 

* the research on *avoi daoce o'f xJi s trafct ion in tfetai f", and present an analysis 

- of types of distractions; that resolves' the apparent inconsistencies i rr thus 

1 i terature/ ^ * 

J Attention Allocation r^- 

A$ mentioned earlier, .the amount of. capacity available for processing 
is a resujt of the amount* of mental effort extended (Kahneman, 1973). 

t * • 

Optimal effort creates the maximal available capacity, while extreme levels 
'©f 'effort result .in diminished avail-able capacity.. Thus addition to 
judging task demands, allocating the appropriate amount of attention to a 
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tcrsk involves tjne ability to extend varying levels of effort* and the abil'ity 
to monitor the match between the effort extended and the effort judged as 
appropriate. Generally the performance of children has been described ' i n 



terms of whet'her or not the effort extended has *been approp r i ate for the* 
task, not jrf terms of the range of effo/t of which they are gapabje, and 
n$>t *in Jterms of their ability to change >ef fort i-n r^sppnse^to tTask demands. 
■ Haf ter .and Johnson (Note'lV demonstrated thfat adults, can control the 

* • * 4. 

'amount of attention ^apaci^y allocated fo a task. They measured effort as - 
the rate' o*f» respond i-ng on a self-paced task. Subjects who performed the 
task for three miautes expended . greate rfef fort than that expended during 

tfe first t+free^ minutes *-of performance ^by s^'ecfts 'whp thought they v/ould 

- \ * * . ' * =\*" i * . ' t- 

be performing tHe.ta'sk for .or\e hour , I itf a simijar study, theie same 

investigators found that adults would alter pacing inVesponse to changes 

- ^* ' * , y . . ' ^ 

in reward schedule^ within the^^sk^. Hafter ar><J^Johnsp t n conclude* %tfet * 




adults' were very capeble o~f*seLf-psci ng i^rf orderf to conserve avaPlable^ 

' , v 

• - ~ ' . % «\ . * * H v y a * ^ 

capacities and maximi ze^payaf f s . ' «* - tf - 

' Unfortunately there^ha^e been no sSmi lar' investi-gations with cfcn \ dren 

- ' ■ - A # * ^ , J *< 

to- determine" whether thfey have comparable, Control over their own.alloca- 

« * ':\* - \ 4 > ' - 
tion of attention 'capacities. ' I pvest igat iQns thatf examine children's 

t • 1 ' ' . ' ^ * * 

abilitv to pace their effort to match task- demands , are needed to determine 

the development of such *aiy«bi 11 ty . However, there is some . i nd i re?ct ^ . • 

evidence available on children's inhibition of other /act iv( t ies , ^uqh^as 

mo,tor activity, which may, compete for needed^ attention capacity. v , 

Maccoby, Dowley, Hagen, and Degerman (1975) found the ablHty to 

inhlbi t motor activity during ke^vperiods df a problem sol v ung^ task was 

characteristic of the' more successtful problem solvers, in a^group of no'rmal 
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preschoolers.* Harrison k and Nadelman {1972) "also found the ability to 
inhibi t'motor "movement was positively correlated with response latency and 
negatively correlated with errors, in black preschool children. TaVver and 
Hallahan (197*0 note that hyperactive behavior is often cited as a main 
problem of learning disabled children,.. They suggest that some of these- 
children do not allocate appropriate capacity 'to meet task demands because 
•they are unable to control excessive motor behavior. Sykes, et al. (1973) 
-and Sykes, Douglas, Weiss, and Minde (1971) examined reaction time 
performance in hyperactive and norma-] children. When the experimenter 
provided the child*with a warning before each trial Vfnd withheld presenta- 
tion of the target stimul l^unti 1 the chi ld's attention was directed to the 
screen on which the stimuli were presented, hyperactive children's v 
perfprmance was as good as normal children's. That is, "waiting to present 
stimuli* to hyplract i ves until after they had limited motor act i vi ty^ and 
visyrfally oriented to the screen appeared, to compensate for their own 
inability to do so on cue, a problem ici allocating attention to the tas,k. 

The general pattern of results from these studies seems to indicate 
that groups of children who show poor problem solving abi 1 i t i es ^due to 
.difficulty in attention allocation also* exhibit high overall levels of- 
motor behavior. Many studies have examined the effectiveness of training 
programs designed to decrease excessive motor act i vi ty. (e.g. , Allen, 
Henke,' Harri's, Baer, £ Reynolds, 1969; Doubrous & Daniels, 1966; 
.Meichenbaum S Goodman, 1971; Patterson, 1965). These programs have met 
with mixed success. Douglas (1972) reports that in some cases improved 
performance of "hyperacti ves was actually accompanied by increased frequency 
and amn limdft of irrelevant motor responses. These results are not 
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necessari ly- opposed to the earlier conclusions. In all cases, those 
subjects whose performance was adequate or improved demonstrated the ability 
to alter thei'r motor behavior as the task demands changed., 

Chi ldren' s^abi 1 i ties to analyze task demands have been studied maTnly 

i ' ' - 1 

in the area of i^emory development. Brown (1976; 1977; Brown & DeLoache, 
*1978) describes a set of processes criticaj in adapting memory performance 
to tas,k requirements. She discusses finding that young cftildren who can 
accurately choose the most effective study method (e.g., naming, sorting, 
rehearsal) for a given .task do not necessarily use^he method they choose . 
when required to actually perform the same memory task. Even children who 
demonstrate the ability to use a given study method effectively when 

- \ -\ 

explicitly instructed to do so often fail -to use' an effect i ve ^method when 

i 

not given explicit instructions. j 

' * The behavioral descriptions of clinicians, teachers, and some 
researchers indicat<»tKat some of the prob 1 ems , chj 1 dren demonstrate in 
attention demanding tasks are analogous to the problems described £>y Brown 
for memQ'ry task, performance. That is, some children who are able to 
allocate an appropriate amount of capacity when capacity demands are made 
explicit fail to adapt capacity spontaneously toisuit the task demands. 
While there have been a *few investigations of attention comparable to the 
memory work of Brown, there is .insufficient information to determine 
whether^chi Idren with attention allocation problems fail to judge correctly 
the amount capacity nfeeded for a particular task,' or whether they are 
capable of faking the initial judgment but then fail t&'a fiooate the *" 
amount of attention judged to be appropriate. 1 
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Recent work with academically nor-mal children by Miller and. Bigi 

(in press) examined first-, third-; and fifth-grade chi 1 dren 1 s> awareness of 

task demands. As past of 'the* study, children were asked to construct easy 

* * * ♦ 

ami h^rd visual search tasks for other chi ltiren of their grade and to rate 

4 

the difficulty of experimenter-constructed tasks. While the accuracy of 
ratings and the proficiency of constructing differentially difficult tasks 
increased with grade level, even the youngest children made fairly kcoutate 
judgments. The authors 'interpreted their findings as evidence for an earlf 
development of the awareness of task demands and the awareness that these 
demands could affect one's performance. Humphrey (1982) investigated 

s 

kindergarten, secondr, and fourth-grade children's abilities to judge 
attention demands from descriptions of various tasks with and without added 
distractions. Accuracy of judgments comparing nond i st ract ion and distrac- 
tion tasks increased significantly with grade level. However, even the 
kindergarten children judged the distraction tasks as more difficult and 
requiring more attention than the nondi st ract ion tasks. 

These studies represent initial investigations of children's awareness 

t 

of attention derpands of various tasks^ They provide evidence that at 
least by early grade school, children T are capable of 'assessing the relative 
attention capacity demands of tasks. However, th§y still do j)ot tell us 
whether these same children spontaneously make such judgments when. faced 
witji attention demanding tasks, and whether making such judgments actually 
leads to self-initiated changes in capacity deployment to meet perceived 
task demands. These questions await further research. 
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Attention Maintenance 



- The research on children's abilities to sustain processing has 

r^^rterally used either vigilance or reaction time tasks. The re'ader is 

referred to extensive reviews and analyses of these data by Alabiso (.1972), 

Douglas ( 1 972 , ' 1 97^) » Krupski (in press), and Tarver and Hallahan 0 97A) N * 

However, *it should be noted that * the attention ma i ntenance' processes 

required in these tasks differ from those required in "learning and problem 

solving tasks. • 'Learning and probl.em solving typically require more complex 

task analyses to determine the appropriate duration of attention. They also 

* •** 
generally require sustaining attention to more sources^of information than 

* -J 

vigilance or reaction £ime'tasks. Also, 'learning and problem solving often 
. i'nvolye Interrupting sustained processing in order to redirect attention as 
the task progresses. 

^Ils a* result of these differences between, the two types of tasks, the ' 
reactioa time and vigilance studies do not provide information about the 
task analysis and monitoringf processes of attention maintenance. These 
processes may play an important role In learning and problem solving. How- 
ever, they have not been dealt with in previous models of attention processes^ 
#nd little is known about children's awar.eness of the, need to perform these 
processes in attention demanding tasks, their competency at these abilities 

when .explicitly instructed to perform them, or their spontaneous performance 

I * 

m * - " ' 

of these processes. The literature on attention problems contains scpme * 
*v 

reports of difficulties in attention maintenance, , such as premature response 
. determination (impulsi vi ty) , and over persistence and rigidity of attention. 

v* * * 

However, these reports are limited to descriptions of poor performance on 
tasks requiring attention maintenance* r 
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There are no data available from direct investigations of task 

analysis or monitoring aVj 1 i ties .requi red for attention maintenance in 

* i * « 

learning aVid problem solving.* Extrapolating from Brown's work with similar^ 
skills in memory development, \ t might be expected , that thes^ abilities 
would demonstrate a pattern of development from abilities involving decisions 
about external and more concrete information (task goals), to decisions about; 
internally determined but Observable information (performarj^fe progress) to 
decisions about internal and less readily i den t i f i afcl e^ i nf ormat ion (.input 
from interactions with other decisions about allocation and direction of . 
attention). This development could'also be expected to interact with the 
development of the ability to sustain processing itself. 

% Attention Di rect ion % 



Select i vi ty* and avoidance of distraction represent two concep tua 1 i 
zations^of attention direction. Selectivity refers to the ongoirrg 
* processing of relevant or target information, while avoidance of distraction 
refers to the continuous restriction from processing of irrelevant or 
nontarge't information* A common set of cnte^a define the target and 
> nontarget information for both purposes. Selectivity and avoi'dance of 
. distraction can be viewed as analogous to the successes and errors of a 
task performance. They reci procal l.y Indicate the operation of the same 
process, but provide different information about it. Therefore investi- 
gations of selectivity and investigations of avoidance of distraction are 
both relevant to attention direction. The reader is referred to a review 
.by Pick et al. 0975).^ on the development of selectivity in children. Their 
work will be supplemented here with a discussion of the data on children's 

ERIC • . • » .. 
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ability to, avoid distraction arid the prQblems exhibited by distractible or 
nonselective children. Fol lowing ,thi s, we will 'briefly discuss children's 
abilities to analyze > the Attention direction demands of a task, and to 
monitor their own attention direction. 
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• • The avoidance of distraction literature contains a large and unwieldy 
body of data./ Tarver and.Hallahan ( 1 97*0 > in their review of this litera- 
ture, "note the.di ff icul ty in generalizing across studies. They find the 
results de^end^nt "upon the investigator's concept of- distract ibi 1 i ty and 
the resul t ing^easbres employed." -In.this section, we wi 1 1 present a, 
review of # these studies organized according to typesof distraction, defined 

by the Criteria necessary to discriminate the rel evant \ nforma t ion from the* 
* 

potential distra.ctors. ^This organization enables a coherent review of the 
li-terature that should facilitate the evaluation of children's abilities 
to ,di rect attention. 

As used in thLfe paper, the term distraction refers to information 
'that is irrelevaiyc to performing. -the given task and that can compete with 
relevant i nforma t Jon for processing capacity. In addition, the term 

distraction is reserved /or stimulus information that need not be processed 
^ * < 

at all durin'q the-task. 2 A distract ion , effect is said to occur when the 

\ . 

presence of such irrelevant or nontarget information causes a disruption 

• ,<* 

or decrement in the processing of the relevant or target information, and 

in subsequent task performance. 
• * 

ThFs definition implies that a particular experimental design is 
^require^ to assess* di st ract ion, effects. As both'Peters (1977) and Humphrey 
_XJ3Z&Lhav^ noted, measurement of di stract ion* .effects entails assessing 
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performance differences between a nondi straction conditfon a'nd. a directly 

comparable distraction condition. Itjs not sufficient to compare two or 

more groups on one distraction task wi thout- cons i deration of the relative 

noridi straction task performances of these groups. Studies by Doyle (1973), 

Norber and Norber (1975), Peters (1977), Sabatino andt^sse 1 dyke .0972) , 

and Stainback, Stainback, and Hallahan (1973) illustrate this point. , * 

These investigations all found poorer* di straction task performance for the 

special children examined. relati ve to the normal controls. However, these 

special children also exhibited poorer performance on the nond i s,t ract ion 

tasks, and therefore did not demonstrate any differential performance 

decrement due to the introduction of di stractors . j$\ thout the benefit of 

a nondi straction performance baseline measure, very different and erroneous 

conclusions could have been reached. * • £\ 

A second design specification made by Peters (1977) is that. the order 
of the nondi straction and distraction tasks be counterbalanced. This 
becomes particularly refevant when assessing distraction effects in 
children who might have difficulties in maintaioing attention that would 
lead to performance decrements on the second task administered indepehdent^ 
of any di st faction effects*. , , 4 y 

Distractibi 1 i ty has been cited as a characteristic of many populations 
of children. However, as mentioned earlier, the invest i gat ions of distrac- 

tibility have not yielded findings that, generaf i ze acros^. studies . There' 

f» * 

are several reasons for the inconsistencies in results. These reasons 

■ ' '* * * * 

relate to critical tHstinctiops that 'have of ten. been neglected in investi- 

gations of the causes of distraction* First', an implicit assumption in much 

of this research has been that all distraction conditions present the same, 
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unspecified type of processing interference. This'has nead^to a second 4 

questionable assumption, that the effects of the distracltors are additive ' 

such* tha^ the use of multiple distractors is assumed to cause increases in 

this same ty£>e of unspeci fied 'processing interference. I 

» " I 

Not a 1 1 distraction conditions present equivalent amounts and types 
of processing interference. There is a need for a finer distinction among ' 
the stimuli labeled as distraction to distinguish the kinds of information 
each presents and the information processing demands" associated withfeach. 
To clarify sdme of the ambigui t^and appa rent* conf 1 i cts in the results of 
previous studies of distraction in mprmal^ and distractible children, the 
many examples of -distractors found in' the literature can be described in . 
terms -of the following blasts. 

External st imul i {ES) are independent of«*the task and supply no task- 
relevant information (e.g., lights, buzzers, white'noise, -and environmental 
surroundings). Internal \ stimul i (IS) are part of the task materials or 
context, but irrelevant to the task or redundant with task-relevant 
information and therefore not necessary for task s per f ormance (e.g., borders, 
i 1 Tustrations , and nonrelevant physical features .of ' task stimul i ) . 

Within the class of fS distractors, several finer distinctions can, 
be made. The differences* in attention direction demands in terms of the 
processing capacity required to employ a single discrimination criterion 
throughout the performance of a task versus the capacity required to employ 
multiple discrimination criteria reflects a meaningful differer>ce within 
IS distraction. Although not directly discussed, one should be aware that, 
differences among 'the discrimination criteria themselves (e.g., saliency, 
frequency) may also be useful distinctions for classifying IS distraction. 
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I* . . 

However* the consideration qT these other distinctions Is beyond the scope 
of thi's paper. The distinctions made among IS distractors will be limited 
to *two general classes: *(a) s impl e- i nterna 1 stimul i (SIS) that can be 
readily distinguished from target, stimuli on the basis of simple criteria, 
that is, criteria specifying single dimensions or category differences 
(e.g., "all red items are dj s tractors , " "only animal "pictures ^are .important") ; 
(b) ~comp1 ex- f n te rna 1 stimuli (CIS) that are" di st i ngui shed , from target , . 
stimuli by compound criteria, that ijs , the simultaneous use of two or more, 
dimensions or category differences (e.g., "only animal pictures^n green 
-borders are important"). ^ 1 

Additional sourfces of related information, not usually employed as , 

■ r 
experimental distractors but often found in classroom situations, are' t 

tempo/ari ly -defined stimuli (TDS). They contai n jnf ormat ion tfcat Is* 

temporarily of no use to task performance, but will become relevant after 

a tim.e delay or 6ome initial processing 6f target information is completed. 

TDS may be external or internal, but. are distinguished from target stimuli 

by temporal criteria linked' to task progress. , 

« • • _ * % 

' ; ~ 

Insert Table 2 about here, i 



These "categories of tijstract ion , summarized in Table 2, represent 
general .groupings on a continuum of stimuli, but they are not arbitrary 
.groupings. Other reviews have also. made attempts to organize the distrac- 

'tion 1 i terature ^by grouping studies Into categories of distractors employed. 

» • 
However, the bases of these .groupings have reflected stimulus character- 
istics independent pf the^demands placed lipon the subject, such as sensory 
modalit"v categories . (cf. , Alabiiso, 1972;. Hallahan S Reeve, in press) 
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Categorizing dist/act ion^into such groups as awftoryi ^nd visual distractors 
may serve to , reduce memory load, but, as these '%Vl^j|.rs^ct^iem5e We s note, it 



does not reveal any consistency 6r generality across studies withljl»eech 
group. In the^ subsequent discussions, it will be showiV that- categorizi ng~ 
distraction studies in terms of, t;he cogni tive^ demands ^plaCeS^bn* tfte subject 
by the presence of the distractor yields a consistency acfoss^'studies that 
reveals particular developmental trends in the ability t9 avoid distraction. 

• ^ • at * - 

In their review, Hallahan and Reeve (in press) classi' ract ion 

• ■* * 

studies by modality of the distractor, but within modal it ies^ they discuss 

the relative ^f.fects of "proximal "< and "distal" distractors. Thi's dis- 

°„* * » 

tinction has the same basic character as the'external-int'ernq] distinction, 

- • * y. : % 

but it does not make as clear a distinction nor explain the distinction 
in terms of information processing demand differences. Rosenthal and 
Allen (1978) have also noted a "distinction among task information spurces 
that parallels the ^xternal- internal distinct ion' made here', but„the£e 
authors do no£ investigate distinctions within irfterha! information sources, 

nor have- they considered TDS as a class of distraction. '* Thus the claSsifi- 

A ' ™ ~ " 1* • 

"/ cation of distractor stimuli presented here uses ,di stTnct ions consistent 

» » * ' 

•0 

with some of those jn previous .reviews, while enabling* a mq<;e coherent 
organization of the distraction literature. The Jo\ lowfwtj o'earialySi s of 
the results of f requent ly^£l ted distraction studies in terms of the above 
^ -classes o'f distractors reveals consistent within-class e'ffeCts of distract ion/ 

External stimulus distraction. * ES distractors present infbrmat ion 

• * » „ - 

external to the task at hand. They^ are of ten physically separate from the 
\^ task materials themselves and in some cases are of a di f feren t^sensory 
\rodali tf th^n the target infprmatiorr. These differences provide a number 
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t 

of highly salient stimulus dimensions that distinguish ES information from 

target information. Of the classes of distraction sources discussed 7n 

» * 
this paper, ES distractors are the most readily discriminate. It could be. 

expected that ^s a child develops an awareness of information differences 

and the need to process information selectively, ES information woul'2! be the 

first class-of detractors to be Vu^cessfu*! ly .di scMminated from target 

information. A re-exami nation x>f investigations employing ES distractors 

supports this hypothesis and provided some indication of the approximate' 

age level at which normal children begin to avoid ES distraction. 

Perhaps the best example of^researdh employing ES distractors is^ 

Turnure's 0970, 1971, 1977) work. He used mirrors, placed so the subjects 

could view themselves, as distractors durKng simple learning tasks. From 

these studies, and earlier work (Turnure, & Zigler, J 96^) , Turnure proposed 

the concepts of outer-directed and inner-directed problem solving or 

'attention strategies. He described the behavior of those* chi ldr&n for 

whom mirrors were disruptive stimuli as outer-directed/ Their glances 

to the mirror were viewed as part of. attempts, to gain more information to 

help with task performance. An inner-di rectecT*ltra tegy described those 

children who restricted tftfe>i r scanning arrd information processing to the 

task arterial s, and therefore were not hindered by the presence of-.ES 

di s tractors. 4 , 

" n tT 

Within Turnure's cbnoepts of outer- and inner-directed attention 

* v H , ' 

strategies is the distinction between external and internal information, 

that is, between irrelevant and task-relevant- information. Thus one 

interpretation of some^chi ldren's poor performance in the presence of ES 

distractors is that those wi th outer-di rectetf attention strategies dp 
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not ^suff-i ci'en tly discriminate ES from task information. There is some 
evidence to support thi s 'hypothes i s. * ^ 

Tuniuje's (1970) study of 5i~ to 7i-year-olds noted that mirror dis- 
traction produeed significant performance decrements for only the youpcjest 

* • 

"children. Turnure (1971) also examined the effects of ES distraction on 
the performance of preschool children (3.3 to *t.9'years ol.d.)" and again found 
only thfe youngest children were susceptible to distraction effects. * However, 
Turnure cautions that this particular sample of children was from a 
university preschool and very advanced, and therefore their performance 
"might be more comparable to that of, an older. age group. 

An initial conclusion from Turnure's findings would be that^prior to 
about 5 years of age, children are not capable of making discriminations 
between task anc^iontask information sources. However, the worrk of Keogh, 
Welles, and Weiss # (1972) 1 suggests that th i s ^ concl us i on might underestimate 
younger children's abilities. They found that task difficulty was an m 
important variable in whether k- and 5~year-olds exhibited off-task 
glancing, i.e., an outer-directed attention strategy. When^chU<fren 
performed a simple .cancel lat ion task, no significant off-task glancing 
behavior was shown, but performaQce of an ambiguous puzzle task was. 

4 

accompanied by a great deal of off-task glancing. Clearly these children 
were capable of avoiding ES dis'traction under some perfdrmance conditions, 
but failed to use these discrimination abilities in the difficult task. 
Gelman (J9#8) 'noted task difficulty and 1?ask~ fami 1 i a ri ty ds very important 
determinants of whether- preschool children demonstrate particular advanced 
cognitive skills or appear to lack them completel v y. 
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It appears from these and other studies employing ES distraction jsee 

Douglas, 197*0 that ' chi 1 dren older than early gra4e school age spontaneously 

discriminate ES from task, information and a<re not disrupted t?y the presence 

of these distractors. However, while some preschool children may be capable 

of> making external-.internal information source discriminations, they may 

* 

fail tg use such discriminations spontaneously to di rect Jthei r attention if 
the central task is difficult. Preschoolers and some speci a? populations of 
children appear to adopt an outeY-cIi rected attention strategy that allows 
ES distractors to disrupt performance. -The failure to employ spontaneously 
\he appropriate and available discriminations of information will be disr 
cus'sed further with the processes of task anajysis and monitoring. 

Internal stimuli distraction . The externa 1 - i nterna 1 -dimension 
distinguishes ES f rom othe^ information sources. Bot4i SIS ^nd CIS informa- 
tion sources are internal to the task ^at hand. They are information, . 
contained within the task ma't^fials kut not. required for task performance. 

i 

SIS information Is discriminated from target information by single physical 
dimensions or defining category distinctions. CIS information requires" 
compound criteria, that is, the identification of -two or rrbre dimensions 

or categories, to di scriminate it from target "information. 

t , * 

The distinction between SIS, and CIS information sources may appear 
• * 

" ,to-t>e ye ry. subtle, but a comparison of investigations empjoymg SIS 

>/ , 
information and those-employ i ng_ OS inforraa'tion as distractors reveals 

.distinct di f ferences -in specific groups 1 abilities to avoid distractions. 

Pick et al. (1975) . revi ew several stupes 'on children's memory •for* 4 relevant 

(.target) and incidental (distractor) infprmation. They do r^ot make a 

/ * * / 

distinction between those tasks employing SIS Kncidental information and 
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those employ ingr CIS incidental information. However, they do^note important*, 
variables that" determine whether children separate task information sources 
or perceive them together (e.g. 7 spatial' -separatitjn .between Information * - 
sources, class membership differences). These variables are cpns i s tent wi th >\ 
the distinctions between SIS and C 13 i n format ronj^aurces . * \S * 

' • ' y • • . • • 

An area of research that deal.s wWfn a .related distinction ^is the work 

' 9 

on integral and noniniegfal dimensions of st'imulP (Garner, 1970; 1 97^) • . 

* ' ' • * ! 

Integral dimensions are J^ose perceived as sifTg-le features of the stimulus 

- ' . * 

Ce.g.," hue and brightness}, while nonintegral dimensions are peg^eived as, . 
-separable features, (e.§?, ind hueV .. Garner (1970) points out. that v 

whether a dirtiension i$ int^g-ral *or nan i/iteg ra^can vary .with different 
sufc/Ject^s. .Shepp and Swartz (lf)76) ^vtr-demonst rated a develc^eotal trend 

in the perception of tha/i ntegra I i ty of djnmnsions. In particular, they 

r% / * 

TOUnd that^some 



dirrtepsyons perceived as \iaJJltegC£l by fourth-grade child 




ren 



were perceived as integral 4>y f irst-grighpchi ldren. ' They concl «de v that 
"with increasing amounts of perceptual learnings the child would be e^pecteid 
to extract dimefrs^ons <(2^the,stimulus input, with the Results thart perceived 
ferences UStween integral and nonintegral dimension would^ emerge . " ' 

d t t t jf 

.,ln order to.se^s^t relevant informatufo and avoidplistraction by 
firrelevant information; the dimensions distinguishing relevant from 
, ir relevant must^be perceived as noni'n tegr/Cf . " Thus>, the abU i ty -to, di s "_^^ _ 

criminate IS from relevant inforniatfon is dependent upon th^^Tn ty to 
; perceive the nonintegral "dimens ions of the stimulus. A child who c/oUld not* 
4p so would suffer from IS distraction. Since the* ability to^percaive the 
non i ntegra 1 i t/^f dimensions increases with age-, we would1?xpect the^ability 
to discriminate IS f rom relevant information to s{iow a* s imi lar development. 4 

1 *> 



Children's Distraction and Attention Processes 
t '• " • .25 

• 

The abi\ity to cfi scrijninate SIS information requires a single nonintegral 
•dimen^io^ criterion. Discriminating CIS from relevant information requires, 
whfet Gamer refers to as "perceiving the, dimensional structure 11 of the noth 
integral dimensions. This refers to the perception of multiple nonintegral 

. / A " . . v 

dimensions ^hd the co-occurrence orvpart i cular values of these dimensions 

a • * \ * 

within a single stimulus. ThereforeA the ability to discriminate SIS 

\ * 

information should develop before theNeKj 1 i ty to discriminate CIS informa- 



tion. 



< \ 

The developmental hypotheses derived from the Shepp and Swartz (1976) 

» « \ 

data are given further support from a' study by Doyle (1979). Doyle 

examined 8-, 11-, and J^-year-old boys' performance in a study of auditory ^ 



v 

♦S°IS distraction during a central-incidental learning task. , In the non- 

distraction conditions, children heard a female voice reading target words. 

* 

In/the distraction conditions a male'voice simultaneously read distractor 
wards. Doyle's study is particularly relevant for several reasons: 

(a) It contained both distraction and nond i stract ion conditions, affor.ding 
a within subject measure of the effect of distraction on task performances 

(b) the study assessed the degree of intrusion o.f distractor words during 

a simple verbal repetition of the target words performed a't the time of 

# § 

stimulus, pVesentation (a measure analogous to glance b % ehavior during visual 
presentations of target-nonta rget displays) ; and (c) the use of a 'Ye cog- , 
nition test of both target'and di st ractor .words '(usfed as foils in multiple- 
choice items) avoided the differential time strain on memory that occurs 1 
? # * 

ii •* 
when incidental ^recal 1 fjoUows target recall. • 

Then*, were three main findings in Doyle's experiment. First, the 

4 • * 

youngest children had a disproportionately grfeate^ number of error^ from 
• - . A * 

.27 . ■■■ •« • 
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intrusions of distractor words while attempting to repeat the target words. 
This suggests problems in the initial discrimination of target from 

distractor information. Second, only the youngest chi'ldren demonstrated 

i 

negative correlations of target word retention'wi th idistractor word 

f • I 

retention, the trade-off often referred to in central-incidental studies, 

' ' " I 

Finally, an* age by cortjdition interaction indicated a' performance difference 

i 

between nondi stract ion and distraction conditions th ( at was significant for 

8-year-olds, but not for l^-yea r-ol ds . These result's indicate that the 

■m- 

youngest children were unable to discfiminate initially between the target 

I | 

information and the SIS distractors during stimulus presentation, were non- 
selective in the processing of the target and di st raj: to t r words, and showed 
a performance decrement in the presence of SIS distractors. However, none 
of these pofnfes could be concluded from the data of :he 14-year-olds. The 
11 -year-old children exhibited intermediate performance which was closest 
to the 1 4-year-olds 1 data. i 

< The results of the Doyle (1973)- and Shepp and Svyartz (19761 studies 
suggest tha£ a second- and \hi rd-grade age gro.up woul 
demonstrate abilities to discriminate S'lS from target 
and to employ this discrimination -spontaneously to <fi i 
Selectively. ResuLts from the SHepp and Swartz (T976|) study also imply 

' ' i 

that beginning sometime arpund fourth gr^e , children's knowledge of non- 

^ * j 

integral dimensions and the emerging, awareness of the, nonintegrap dimensional 

* i t 
structures would a 1 low them to -perform compounder i te|*i a discriminations 

necessary to distinguish SIS from target information ?nd to % begin to.dis- 

' ! ' » * ' 

rmguTsh CIS from target information. Experimental evidence to support , 
tMjs latter hypothesis is indirect. ) 
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Jfc 4 , In -raost" investigations specifically designed to demonstrate distraction 

effects, ES or SIS distractors have generally been employed. Those studies 

> 

in which CIS distraction is used^are typically concept identification studies' 

(e.g., Eimas, 1969; Gholson & Danziger, 1975; Ghol son S McConville, 197*0 

or embeddedness tasks (e.g., Campbell, Douglas, & Morgens tern , 1971 ; c Elkind, 

Larson, & Van Doornick, 1965; Sabatino & Ysseldyke, 1972). These studies 

demonstrate performance- differences between groups of children who are 

assumed to dfffer on particular cognitive abilities, including distracti- 

bility. Conclusions drawn from performance di } f fefences on these tasks 

refer to the sources of distraction inherent in th,e task materials (CIS)** 

that may be responsible for »the poor performance of disfcract>ible children 

(e.g.; ijnpul s i ves , field-dependent children, learning disabled, hyperactive, 

and developmental ly young) relative to their normal controls. 

Thus, although the concept identification and embeddedness studies* 

were not di st ract ion i nves t i-ga ti ons , differences in di st ract i b i 1 i ty and 

selective attention to irrelevant stimulus dimensions are used as explana- 

tions o'f group perfphnance differences. Essentially, embeddedness tasks 

requj re the identification of a target stimulus, and concept identification 

tasks .requi re the identification of the concept or criteria that define- 

the target stimuli.* Solution of both tasks requires that subjects be able 

to discriminate target' st imul i usmg criteria that specify particular , 

* 

values on'two or. more dimensions (e.$r-, M green squafes," "straight- lines 
that form right triangles 11 *). Errors on. both tasks'Vef 1 6ct attention to 
distractors. (i.e., the field, or the wrong stimulus dimensions) that results 
fronruerther an inability to discriminate stimufi by compound dimension 
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values, or failure to use such discriminations to direct further attention 

* . 

processing selectively. . 

While variable tasfc difficulty and .the use of different test fonms 
obscures exact correspondence across studies, , the general results of studies 
employing concept identification and embeddedness tasks indicate that 
those normal children exhibiting adequate task performance are middle to - - 
late grade school age. It should be noted that ease of perception of non- 

0 " . 

integrality of dimensions can be expected to vary with the particular 

stimulus dimension involved, and therefore the development of the ability 

to perceive relevant dimensions as nonintegral would also vary with the 

particular dimensions involved. The studies and learning tasks discussed 

here generally deal with simple physical features of stimuli such as color, 

shape, and size. As a result, their general findings point to consistent 

ages 'associ ated with the development of abilities to deal wjth SIS and CIS, 

discriminations. These -.developmental conclusions may not hold" for tasks 

or learning situations in which different, Tess salient dimensions form 

* . # 

the discrimination criteria for relevant information. 

A more' direct assessment of children's abi 1 i ties^to.^ discriminate and 
avoid distraction from CIS information requires an investigation of per- 
formance on a task under both nond'i st ract ion and CIS distraction conditions. 
Data from this type of design is necessary to test the hypothesis' that 
^children at or beyond the fourth^grade level can discriminate CIS dis- 
tractors and avoid targe't' information pPocesSing interference in the 
presence of these dlstractors. . . % % 

. Temporarily defined sources . The final class of distractor to be 
discussed- is TDS. distraction-. m ' As mentioned earlier, TDS information is 



Children's Distraction and Attention Processes 
. P ' 29" 

disQrirnina ted from target information by temporal criteria linked, to task 



progress or time delays. The effect of TDS distraction on children's^ 

performance has not been experimentally investigated. Reports from teachers 

£nd clinicians and some post hoc explanations of experimental results have 

claimVd that TDS distraction has caused particular performance decrements. 

It has been suggested that time cues are particularly difficult .criteria 

(relative to physical features) for young and special populations of 

"children (e.g.-, PiagetT T97l). There is evidence that sel f-mon i"tor i ng of 

task progress is also a difficult process for some children (see Brown, 

1977). Since TDS information is defined by temporal and task progress 

criteria dimensions, qualitatively different from the physical criteria 

defining ES', SIS, and CIS information, TDS information might therefore be 

particularly difficult to discriminate from target information and could 

be expected to be a very^potent source of distraction. However, the effect 

♦ 

of TDS information attention direction is as yet highly speculative* 

Differences between TDS and other types of distracting information 

have, been confounded with other factors. While other sources of distrac- . 

tion need not be Specifically pointed out to the cf>ild, and' genera 1 ly are 

"not, TDS are singled out as information that will be relevant at some 

Mater timfe and thus *may be made particularly salient to the child. Also, 

the status of ES, SIS, and CIS i n forma t i 017 does ^o % t change, while the 

status of TDS information is explicitly expected to change. In some tasks 

•* 

this requires" the child to sel f-moni tor his/her progress within the task 
and to re-assess the status of the TDS' information at a* later time, 
processes that could be expected to add considerable complexity and djffi- 
'cul ty to the task. 

* 
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) Summary of distraction classifications . f The above discfussiop of ES, 

•SIS, CIS, and JDS distraction leads.to particular hypotheses about an 

interaction of discrimination Abilities (assumed to be closely 1 ink # ed to 

age and School experience) and the types of distractors. Imposing the 

classification of distractjon reveals consistent within-class distraction 

effects. While each distraction type or class requires qualitatively 

different information discriminations, the-types of* di s tractors C3n be 

Toughly~~ranik~ordered/accordi ng to the ages at which they no longer lead to 

significant disruptions of* task performance*; that is ES, SIS; CIS, and TDS , 

f rom' earl i est to latest mastered. * ' 

Humphrey (1982) 'investigated the' ab i 1 i t ies of kindergarten, second-, 

and 'fourth-grade children'to avoid <ES, SIS, and -CIS di stract<ax.s durl^lcpa 

learning task. Wi thi n-subj'e£t performance differences for a learning task 

given under counter ba-1 a gced nondi stracf ion and distraction conditions 

revealed main effects of grade^and distraction condition that supported 

the conclusions derived i n f ~TfiS" - re- i n terpretat ion of distraction studies 

discussed above.' Overall, least performance^ d i srupt ion occurred dury^j — - 

ES conditions, followed by SIS, theo CIS conditions. Kindergarten children 1 

performance, was not disrupted in ES conditions^, but was disr-upted in SIS 

and CIS conditions. Second-grade children's performance* was not disrupted 

in either ES or SIS conditions, but did show decrements under CIS distrac- 

tion. Fourth-grade children's performance t)i d not exhibit disruption 

; * - - • , ■ 

under any of the distraction conditions. . 

The results oY Humphrey's (1978) study and the re-interpretation. o*f 

distraction research paints to a developmental progression in the ability 

\ / 

to avoid performance disruption in the presence of particular distraction. 



V 
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An important concept emerges from this argument. Rather than describe a 
child as distractible or not, it may be far more precise and informative 
to describe'his/her performance in terms^f "age-appropriate distracti- 
b i 1 i ty . 11 That is, a preschool child who demonstrates performance disruption 
under SIS conditions may exhibit entirely appropriate d i s t ract i b i 1 i ty for 
his/her age, and therefore should not be labeled as "distractible," a term 
that would fa lsel y imply some attention di-sabi-lity-* However v -a- fourth-grade 
child who could not avoid performance disruption with ES distraction during 
a suff iciently. simple task , demonstrates "age-inappropriate distrajct ibi 1 i ty" 
and might well have an. attention disability. Thus the use of the concept 
of age-appropriate distractibi 1 i ty allows an accurate description of a 
performance decrement in the presence of distraction that is independent of 
any diagnosis of attention disabilities. 

The concept of age-appropriate distractibi 1 i ty would also enable an 
evaluation of the developmental lag often proposed as an explanation of 

hyperactive children's learning prob lems . . . I f ? hyperact i ve children can 

t ' 

be differentiated from normals in that they exhibit distraction effects 
characteristic of yognger normal children, then a ^devel opmen ta 1 lag in 
avoidance of .distraction processes wouVd be 'supported. 

Age- appropriate' di st ract i bi 1 i ty " i s also a concept that proipotes a 
view of attention abilities as an interaction^between task characteristics 
and child characteristics (Krupski, in press). This view reiterates the 
emphasis on categorizing distractocs based on the demands presented to 
the attender in that it fetresses^desc/ibing task performance in terms of 
attender-based standards of performance rather than in terms of performance 
standards, for the particular experiment. That is, children may fall to 
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perform well at the ?xperi mental" task but s;fef 1 1 have performed well for 
their age or ability group.. .Often, descriptions of experime/ita 1 procedures 
such as "belov& the median on task performance" are translated to child 
characteristics such as "the poor, readers" or*"those With problem solving 
difficulties." The confusion and mislabeling here are obvious.* Concepts 
like age-appropriate distract ibi 1 ity are thus one way to avoid ^siJch^emarLtjjL 



errors in an area prone to 'creating them. 

Conclusions drawn from the above studies agree that what develops with 
age is an ability to avoid distraction that relies'upon the ability to 
discriminate target from nontarget information within a task, and to deploy 
further processing capacity selectively to the'target information* Whije 
there have been many investigations of children's performance of th4se 
abiliti-e£, there is as yet been little or no data available on children's 

0 

awareness of the need to discriminate detractors within a task or the types 
of criteria children employ to define distractors or nontarget information. 

r 

As mentioned earffer, successful problem solving training programs have 

been those that 'have taught speci f i c probTem solving strategies, many of 

• whi.ch stressed target information discriminations. This suggests that a 

lactt-of awareness of differing types of information within a task and poor 

cri'teria for discriminating target information may 'Cqn t ri bute to some 
• r * 

children's poor problem solving performance. 

Task Analysis and Monitoring Processes 

Task ana lysis involves checking for information differences within 
a task and an awareness of the need to be selective in deploying attention 

capacities among the different information sources. The roonj toring of the'*: 

* - * 
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match between task demands for. selective ty^and performance (e.<g. # , avoidance 
of distraction) is; needed" to. determine the effectiveness of bngdFng . 



attentibn direction* Both task analysis and ^performance" eval uation are 

critical in determining whetheV a child will spon taaeousJ y discriminate- 
• • » * . — 

.among information sources and selectively dire.ct attention capacities. x • 



e ~ -fove$-t-h§at-tons -of "chiTdren 1 s' abi 1 i ties to perform analyses of 'the 

. w - • . * I 

attention direction demand? of a task, to formulate criteria for discrimi- 

nating among information sources, and tor evaluate theiV ef.fect4 vehess at 

directing attention capaci ties' to selected information sources have only < 

Recently appeared. Patterson and Mischel 0975) investigated avoidance 4# 
t & ^ _ > 

of distraction in preschool children, a group often described as highly 

distract i bl«e. *The children were told to perform a simple task in the 
* * ' ■-. 

presence of '-Mr. Clown Box, 11 a highly salient ES distractor. Time on task 



ion for children provided 

* . ^ * " 

on than for children merely 

mply that preschool children 

d distraction but- can 



measures revealed sfgnif icantly less distracti 
with specific plans for avoidance of distracti 
told to resist the distraction. The results" 
do not spontaneously employ strategies to avoi 
effectively use such plans when they are provided for them.. < 

A study by Cameron (Note 3)*of problem solving performance of reflec- 
tive and impulsive children demonstrated that the latter group's relatively 
poor ability to formulate efficient strategies was coupled wi.th a failure 
to regulate behavior consistently with a strategy even when one was .provided. , 
(Jameron's data t suggest that either an inability to self-mapitor performance, 
an inability to employ -performance feedback in the evaluation of the-, 
effectiveness of a chosen strategy, or both are* p % robl ems ^for impulsive < ] 
children. * + 
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r 4 * 

Evidence for problems irk performance monitorjnQ in other special 
V - \ * , 

chMdren comes from work with hyperactive, hypoactive, and normal children. 



in vigilance tasks (Mack, 1975; Wide rspn , * Note 4; : 0zol.in, Anderson, S 

r . * * • * 

Hal comb/ Note 5).' These authors suggest that knowledge of results affects 
decision criteria for vigilance performance responses such that feedback ^ 
on hits increases responding while fieedback on faJse alarms tends to slow 
^ down the rate of responding. These studies demonstrated that hyperactive 

children exhibi ted^more errors when given hi»t feedback and .fewer errors 

v 

when given false alarm feedback. The studies alsb demonstrated that hypo- 
active children increased responding when given hit feedback and decreased * 
responding when given false alarm feedback. These data suggest that't^oth 
hyperactive and hypoactive children are deficient* in sel f-mon i torihg of • 
performance that is critical to the use of effective response strategies, g 
but that they can use direct feedback on their performance to select .more 
efficient strategies. Sjmilar arguments are made: by Brackbill (196*0 and 

Keely and Sprague (1969), who suggest that "children need to digest 

* : 0 ' * 

knowledge of results/." * v 1 • m ^ 

In summary, efficient attention direction r^etjufres* several* abil i t ies. \ 
* - ' »' • 

These are: (a)' checking task demands for selectivity and information* 
.discrimination and determining criteria for selecting task-relevant 

r 

information; (b) being selective and restricting attention capaci ty s deploy- 

ment tt> the relevant information sources;* and (c)' se 1 f-mon i tor i ng attention 

direction performance to determine the effectiveness of 'the current % , 
* • * * ** i . 

discrimination criteria and the need for any redirection of attention" 
capacities. A gre.at deal is known about children's abi 1 i ties\ to/5feysel£c- 
ti vfe*and-,avoid distraction, but little is known about* the other necessary 
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* « i 

, • Summary and Conclusions 

The conceptual framework presented in this paper was designed to 



faci 1 i tate_the_ inyfiS-tigation of— at tent-ion processes in normal and distrac- 
tible'chi 1 dren. The framework is comprised of three main functions or 
processes of attention, namely, ai-location, maintenance, and di rect ion , ~and , 
within each function, three types of subprocesses , namely, task analysis, 
deployment, and monitoring. Within this framework, several critical dis- 
tinctions are made between processes that have previously been treated as 
un i ta ry . 

Attention *mai.n tenance was distinguished from at tent ion allocation. It 
was argued that attention maintenance is not a passive continuation of an 
initial allocation of attention to a task, but rather that it is an active 
sustained processing that keeps capacity deployed. Evidence that effecfive 
attention allocation does not necessarily lead to effective attention * 
maintenance was cited in support of this distinction* 

Another distinction was made between sustained processing-, an aspect 

of attention maintenance, and avoidance of distraction, an aspect of 

attention direction. Implicit within "this distinction is a characterization 

of the failure to avoid distraction as due to inappropriate criteria for 

discriminat ing re-levant from distractor information. This' differs from 

the view of d i stract i bi 1 i ty found in most 'Of the attention disability 

literature. There* di^tractibi 1 i ty is treated as a deficiency in' sustained. 

processing. However, this is inconsistent witfi existing findings, and 

remedial procedures Based on this view ha\te been ineffective. Evidence 

showing that there are -chi ldren w ho have vd i ffi cul ties in sustaining atten- 

t - <*K * 

tion but not in avoidance of distraction w^s reviewed, and it was noted- 
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that treatment programs designed to improve attention-deficient children's 
problem solving performance by training the ability to delay responding 
(to compensate for an^ ass.umed sustained processing defect) hdve not been 
successful . 

An additional set of distinctions were made within the area of dis- * 

traction. Classes of distraction were defined according to the difficulty 

of the criteria required to discriminate the distraction from the task- 

relevant information. External, simple internal, complex internal and 

temporal distractors were distinguished. The utility of this classification 

was demonstrated by the .consistency of results revealed in an analysis of 

the distraction literature. This analysis led to the concept or a^e- 

< % ' 

appropriate distractiBi 1 i ty, which encompasses a description of avoidance 

of distraction performance in terms 'of an interaction between task ■ 

variables, such as type of di stractor , and child characteristics, such as 

developmental level. 4 ' ' 

Reviewing the literature on children's attention within the framework 

presented also Jed to the identification of several areas where needed 

information is not available. In particular, little is known .about 

children's task analysis and monitoring abilities in all areas of attention 

capacity deployment. These processes are not typically considered in . 

available models of attention, but are critft^Mn extending thesfe models 

to learning and problem solving tasks. Chil.drdhjs abilities in appro- 

priately altering mental effort inattention allocation was also noted as 

^an area Jn need of further investigation. ^ 

While there are these gaps in information about the development of 
* 4 

attention abilljtfls in-normal children, information about the abilities 
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of many special populations of children described as attention deficient 
is. eve|n mare fragmented. The 1 i terature reviewed here includes some 
findings about hyperactive and impulsive; chi ldreti, but no general analyses 
for special group, or of particular processes across groups, are - 
available. As 'stated jn the introduction, th'e investigations of attention 
problems fiave generally -trteated attention, as a unitary process., and there- 
fore the findings have been of 1 invited value. The invest i g^t i p>i of com-' 
ponent processes of attention, in special children should enable the 

diagnosis of attention problems by funcfional categories, sucfr-as sustained 

^ ' ' k . * " 

processing or avoidance of distraction deficrts, rather than* the .current., 

less analytic, d^pnosti c categories, sugh as hyperactivity and learning 

disability. Hopeful lyy thi s could lelad to improvements in the design and' 

evaluation of remedial programs. , t • • ' * 



• Chi ldren's -Distraction and- Attention Processes 

- . ■ . , 38 ' ■ - 

Reference Notes ' 

1. H^fter, E. R. , S Johnson, D. M. Joward a test of attention?! energetics . 
f - • * . « 

laper presented at the Seventeenth Annual Meeting.of the Psychonomics 
^Society, St\ Louis, '1976. 
OfcSr Hagen, J. W. , fc'Zukier, H. Mode of i nference," set wid selective , m 
t attention . Paper* presented at SRCD,'New Orleans , .March 1 977 • % 

3. , Cameron, R. Sources of problem solving inefficiency ig relation to 
conceptual tempo . Paper presented at the biennial meeting of the 

• Society for Research in Child Development, tfew Orleans, March 1977. 

* *■* ... 

k. Anderson, R. P. The vigi laflce task: A . computer-based technique fpr ' 
assessing hyperki^s i s . In the Symposium,, "Hyperacti.ve ChNdren: 
Assessment, Treatment, and Outcome" (W. Farrar, Chairl presented at 
' the annual meeting of the American Psycholog'rta 1 Association, Chicago, 

1975- " .. * " ■ 

Ozolin, D., Anderson, R. P.', S Halcomb, C. Tne effect of feedback on 

th e vigilance performance ofo hyperactive and hypoact-i ve xhi 1 dren With 

* : : 5 ~ • - N ' 

learning drsabi 1 1 ties. Paper presented at the Southwestern Psycho-* • 

*" . *' % *. 

loqical Association meeting, ,El Paso, Texas, 197^- 



Children 1 ^ Distract iorf and ^Attention Processes 

39- 

References , 



o $1abiso, F. Inhibitory functions of attention in reducing hyperactive • 

*. * v , 

behavior. " Ameriean Journal of Mental Deficiency , 1972, 77, 259-282. 
Allen, E., Henke,*U B. , Harris, F., Baer,^JD. M. , S Reynolds, N. J. Control 

. of hyperactivity by social reinforcement of attending behavior. In 
• Jfl R. A. Anderson, et al.' (Eds.), Current researqh on instruction . 

Englewood Cliffs, N.J.: Prentice-Hall, 1-969:' 
Brackbill, Y. The^ i mpa i rment of learning under immediate reinforcement. 

Journal of Experimental Child Psychology , 1964, J_, 199-207. . 



Broadbent, D. E. Perception afod communicaliori. .London: Pergamon Press, 

. "' ~' > • • ^ ' ^ ' « . 

1958. ' 

Broadbent^ D. E., Decks ion and stress , l^ondon: Academic Press, 1971. 

* > 
Broadbent, D. E. The hidden preattentiv^ process. American Psychologist , 

1977, 32, 109-118. '/ ' 

Brown, A. L. Th^pole of strategic behavior in retardate memory. In 

N. R. El 1 i.s :(Ed. ) , International review of research In mental 

retardation" (Volume 7). New York: Academi c «Priss, 1976. 
Brown, A v . L. Knowing when, where, and how to remember: A problem .of 

metacognit Ton. In J*. Glaser (Ed.), Advances in instructional 

psychology . Hillsdale, N.J.: trlbaum, 1977- 
Brown, A. L. , & DeLoache, J. S. Ski 1 1 $, ..pi ans and self-regulation. I 



n . LEL 

' P 



R. Siegler (Ed.) r Children's thinking: What develops . Hillsdale, 
N.J.; • Erlbaum, 1978, - . 
Campbell, B. , Douglas, V.- I., & Morgenstern, G. Cognitive styles in 
hyperactive chijdren and the effect ^of methy lphenidate. Journal of 



Child Psychology and \sxsh*3try 9 1971, ii, 55-67. 



Children's Distraction and Attention Processes 
T • 40 . 



Cohen, N. J., Weiss, G., & Minde, K. Cognitive styles' in adolescents 
previously d.iagnosed as hyperactive. Journal of 'Chi Id Psychology 
" and Psychiatry , 1972, ]±, 203-209- ' s " 

Doubrous, S. G., S Oaniels, G. I . An experi/nenta 1" app roach to the redudtion 
of qver-active behavior. ■ Behavior Research and Thelrapy , 1966, ^, 
251-258. * . ^ . 

Douglas, V. U Stop, look and listen! "The problems of sustained attention 
impulse control in hyperactive and normal children. Canadian Journal 
of Behavioral Sciences , 1972, k, 259~232. 

.Douglas, - V. I. Sustained ention and impulse control: Implications for 
the handicapped child. In Psychology and the handicapf^d child (DHEW, 
Publication #73-0500). Washington, D.C.: U.S. Department of Health, 

Education and Welfare,. 197^. Pp. 1**9-168. - • 

• . "j 

Douglas, V. I.*, S Peters, *K. G. Toward a clearer definition of the 

♦attentional deficjt in hyperactive children. In G. ift. Hale 5 M. Lewis 
(Eds.), Attention and the development of cognitive skills . New York: 



PI enum, 
Doyle, A. Li 

as 

attenti 
Eimas, P. D. 
. • Jou rna 1 



n press. » ' 

fining to distraction: A developmental stujly of selective 

Journal of ' Experimehta 1 Child Psychology ? 1973, J5_, 100-115. 

A developmental stud^ of hypothesis behavior and focusing. 

i 

of Experimental Child Psychology , I969, 8/ J $0-1 72. 



7 

0n 



.Elkind, D., 



Larson, N., S VanDoorni ck, 'W. Perceptual decentration and 

' -J 

learni ig performance in slow and average readers. Journal of 
Educa/ional Psychology , I965, 5^, 50-56. * ft 1 



\ 



Children's Distraction and Attention Processes 
~ 41 

Ellis, N. R. , Hawkins, C. W. , & Jones, R. P. Distraction effects in oddity 

learning by normal and mentally defective humans. Ameri can Journal 

of Mental Deficiencies , 1963, 67, 576-583. / • , 
Flavell, J. H., Frei'dricks, A.,G., &-Hoyt, J. D. Developmental changes iri 

memorization processes. Cognitive Psychology , 1970, 32^-3^0. 
Garner, W. R. The stimulus in information processing. Ameri can 

& Psychologist , 25, 350-358. 

Garner, W. R. The processing of. information and structure ! Potomac, Md. : 

Erlbaum, 197 z ». ' * 4 

f 

Gelman, R. Cogn i t i ve , development . In Rosenzweig S Porter "(Eds.), Annual 

review of psychology (Vol. 29). Palo Alto: Annual Reviews, 1978, 

297-332. , ,' . 

Gholson, B., S Danziger, S. Effects of two levels of stimulus complexity 

upon hypothesis sampling systems among second and sixth, grade children-. 

Journal of Experimental Child Psychology, , 1975, 20, 105*118: 
Gholson, B. , & McConville, K. .Effects of st imul us d\ fferent iat ion training 4 

Upon hypotheses, strategies and stereotypes in discrimination learning 

among kindergarten children. Journal of Experimental Chi Id Psychology , 

1974, Jl, 81-97. 

Grim, P. F. A sustained attention comparison of children*and adults using 
j ^attion time set and the GSR. Journal of Experimental Child 
Psychology , 1967/5., 26-38. 

Hagen^ J. W. The effect of distraction on selective attention. Chi 1 d 
Development , 1967, 38, 685" 69*». 

Hagen, J. W. , & Sabo, R. A. A developmental study of selective attention. 
. Merrill-Palmer Quarterly , 1967, Y5j 159-172. , . ' 



Children's Distraction and Attention Processes 

2,2 * 

Hallahan, D. P., & Reeve, R. E. Selective attention and di stracti-bi 1 i ty . 

• m 

In B, K. Keogh (Ed.), Advances in specia 1 -e4ucajy j^n (V oJ_ . „lL„ 



Greenwich, Conn.:- JAI Press, in, press. 
Harrison, A., & Nadelman, L. .Conceptual tempo and inhibition of movement 

in black preschool children. Shi j d *Deve1 opment , 1972, 43, 657-668. 
Humphrey, M. M. Children's deployment of attention capacities: The nature 

of .di stract ion and avoidance of distraction.. Child Development , 1982, 

51, 736-745 . * f , 

Kahneman, D. Attention and effort . EngTewood Cliffs, N.J.: Prentice-Hall, 

1973. • 

i * 

Kee1ey,.S. M. , & Sprague, R. L. Effeqts of varying delay of reinforcement 
and post- rei nforcement intervals on learning of * reta rdate/. Journal 
of Experimental Child Psychology , 1969* 7., -578-584. 
Keogh, B. K. , Welles, M. F. , & Weiss, A. L. Field independence-dependence , 
- - reflection-impulstvi ty, and problem solving styles of preschool 

* children (Tech. Rep. S.E.R.R. A-l) t Cal i fornia : : U.C.L.A. , 1972. 
Keogh, B. K. , & Margof'iS,* J. Lear,n to labor and' to wait: Attentional 

problems of chi'l dren wi th learning disorders. Journal of Learning 
Oisabilities , 1976, 9, 276-286. ,\ ' 

Kreutzer* M. A., Leonard, C , & Flavell, J.'H. An interview study of 

v. 

children's knowledge about memory . Monographs of the Society for* m 
Research in Child Development , 1975,, 40 (Serial No. 159). 
Krupski , A. Attention processes: Research, theory and implications for 
special education. In B. K. Keogh (Ed.), Advances in special 
education (Vol. l). f Greenwich, Conn.: JAI Press, in press. 

: ■ v * 

* * * * . - 1 

, • " - - ' .". 44 



Children's Distraction and Attenti on. P rocesses 

43 



ftaccoby, E. D.,,Dowley, E. M. , Hagen,*J. W. , S Degerman, R. Activity level 
_. And intell ectu al ^funct ioning in normal preschool children. Chi Id 



Development , 1975, 36, 761-770. 
Macfoby, E. E^. , & Hagen, J. W. Effects of distraction upon central versus 
incidental, recall : Developmental trends. Journal of Experimental 
Child Psychology , I965, % 280-289- 
Mack, C. The effects of different schedules of knowledge of results on, the 
vigilance behavior of hyperactive learning disabled children : Unpub- 
ljshed doctoral dissertation, Texas Tech/Universi ty , 1975. 
Meichenbaum, D., .& Goodman, J. ^Training impt/lsive children to talk to 
a ' .themselves: A means of developing sel ^-control . Journal of Abnormal 
Psychology , 197U* 77, 115-126. , ■ * / 
Millar, P. H.,^& Bigi, L. Children's understanding of -how stimulus 

dimensions affect performance. Child Development ,' rn press. 

* «* - * *" * $ 

Norber, L. W. , & Norber, E. H. Auditory discrimination learning" of disabled 
children In quiet and classroom noi se,. Journal of Learnjng Disabilities , 
•1975, 8, 57-60. 

Patterson,* G. R. An application of conditioning techniques to the control 

of a hyperactive child.' In- L v P. # Ul lman & L. Krafner tEds.), Case 

studies in behavior modification . New York: Holt, Rinehart, & Winston, 
" 7 
1965. 

.Patterson, C. J., & Mi^chel, W. Plans to resist distraction. Developmental 

' Psychology , 1975, XV, 369"378. ' . 

Meters, K. G. Selective attention and di stractibil i ty in hyperkinetic and 

normal chi ldr'en . .Unpublished doctoral dissertation, McGi 1 1 , Un i vers i ty , 

' i 

_ 1977. • . - . . . 

ERIC , . v ; 45 • • 



Children's Distraction and Attention Processes 

... , ■ ft • 

Piaget, J. The child's conception of time . New York: Ballantine Books, 

i 

1971. 

Pick, A., Frankel, D., & Hess, V. „Chi 1 dren *s -attention: The development of 

selectivity. In E. M. Hetherington (Ed.*), Review of child development 

research CVoV. 5) • 
» 

Rosenthal, R. H. , & Allen, T. W. An examination of attentio/i, arousaKand 

learning dysfunctions of hyperkinetic children. Psycholog! cal Bui leti n , 

1978, 85, 689-715. ; 

'Sabatino, D. A., & Ysseldyke, J. E.; Effect of extraneous "background 1 ' on 

_ visual-perceptual performance of, readers and non-readers, Perceptua 1 

Motor Skills , 1972, 35,* 323-328. * . i . * 
7 « — 

Shepp, & Swartz,' K. Selective attention arrd the processing of integral 

• and t non- integral dimensions: h developmental study. Journal of 
Experimental Child Psycho logy ," 1 976 , 22, 73"85. < ^ 

Stainback, S. B., Stainback, W. p. , & 'Hal lahan, D. P, Effect of background 

c, 

.music on learning. Exceptional Children ," 1973, ^0., 10^-110. 
Sykes, D.^H. * Sust!%ine*d attention* in hyperactive children . Unpublished 
r doctoral dissertation, McGill University, 1969- 
' Sykes, D. H. , Douglas, V. I., & Morgenstern, G. The effect of methyl- 

phenidate (Ritalin) on sustai rted attention in hyperactive £hi ldren. 

• / > ■ • • 

Psychopharmacologia , 1 973, ^ 25, 262-27**. , k ' 

♦ - * > 

Sykes, D. H.., Douglas, V-. 'I . , 'Wehfs , G.,'S Minde, |<.' Attention in hyper- 
y / active chi ldren and the effect % of methylphenidate (Ritalin). Journal 
of Child Psychology and Psychiatry , 129-139; 

Tarv^r, S. G., 5 Hajlahan, D. P. Attention deficits in children with 

1 earn ing'aisabili ties*: A review. JournaHof Learning Disabilities , 
1974, 7^5607.572.- • • 



Children's Distraction and Attention Processes 

. '. - • * kS 

Turnure, J. E. Children's reactions to distractors in a learning s-ituation. 

Developmental Psychology , 1970> 2., 115-122: • , 

Turnure, J. E. ' Cor^ferol of orienting behavior in children under five yeSrs 

of age. * Developmental Psychology , 1971^ h> 1 . 
f « 

Turnure, J. E. Reactions to physical and social distractors by moderately 
retarded' i nsti tut ion^l i zed chi 1 dren % Journal of Special Education , 

, m • 0 

1977, k, 283-29^. " 
Turnure, J.'E., S Zigler, E. F. Outer dlrectedness in problem solving o'f 

normal and retarded children*. Journal of Abnormal and Social * 

* j 0 - . 

Psychology , 1964, 69., ^27-^36. , 

Van Hover, K. >1 . t A developmental study of three components of attention.,, 
v 

Developmental Psychology , 1 97^ » H)> 330-339. * «< 

■\ * • • 

Zjalniker, T., Jeffrey, W. , Ault, R. , S Parsons, J. Analysis and modification 
of search strategi es .of impulsive and reflective children on*the 
matching famHiar f i gures >test. Chi Id Development , 1972, ^3., 321-335 ' 



Children's Distraction and Attention Processes 

46 

Footnotes 

• _ 

The authors would like to thank A. Krupski, B. Keogh. an d/R. Sp raque 



for their helpful comments on earlier versions -of this paper. This 
research was supported by Qontracf HEW-N I E-C- ^00-76-01 16 from the National 



Institute of Education, and Grant HD 002^ Trom~the~ National institute of 
. Chylcl Health and. Human Development* 

We will only consider situations in which there is a single, clearly 
* defined primary task. This is congruent wi th the situations in which 

• • * " • / . 

children generally encounter learning and problem-solving tasks.' 

* 2 D 
« *The distraction conditions used in studies by* Hagen and his associates 

(Hagen, 1967; Hagen s §abo, 1967; Maccoby S Hagen, 1965; Hagen £ Zukier, 

Note 2) do not meet this criterion. In their studies, di stract ion -consi sted * 

"of the presentation > o j f stimuli during the intertrial interval of a central 

\ learning task dnd a response to those stimuli was required. While 

processing of such stimuli did disrupt the processing of the central task " 

information,* they are not- considered distraction by our definition because 

a response was required (.i.e., thfe£ subjects coufd not choose«to ignore 

• tfcem).> ' * 

♦ 1 . .A 
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Framework of Attent ion 'Processes. 



Al location 



Maintenance 



Di rection 



Function 



Task* 
Analysis 



control t of i ntensi ty 
of capacity deployed 



il^ii 



anaiy^Ls of demands 
for amount of in- 
formation process- 
i ng and judging 
effort needed 



Processing mental effort 



Moni tori ng 



evaluation of match 
between effort 
expended and 
capacity required 



% control of span of 
capacity deployment 

analysis of demands 
for duration of 
. information process- 
i ng and judgi ng sus- 
tained processing- 
needed 

sustained process- 
ing 



evaluation "of match 
between task prog- 
ress and task goal- 



control of focus of 
capacity, deployment 

analysis o£ demands 
for select i vi ty of 
information process- 
ing and judging di«§- 
cri mi nation cri terion 
1 needed 

selectivity and 
avoidance of dis- 
traction 

evaluation of match 
between i nformat ion 
selection and target 
criteria 
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Table 2 
Classes of Distraction 



Internal Stimuli 



External Stimuli 



S i mp 1 e 



Comp 1 ex 



Temporally 'Defined- 
Stimuli * " 



n<*t part of task " part of task 



material s* 



task-nontask 
discrimination 
cri terion 
requi red 



material s 



si ngle 

di scrimination 
cri terion 
required 
(physical 
W features) x 



part of task • may or may not be 
materials * part of task 
materials 



mul tiple * si ngle or 

discrimination " multiple 

cri terion 

req u i i;ed 
> ?(ph%s i caJ 
5. featufes) « * < 



di scrimi nation 
cri teria 
(tempora 1 
features) 



7 



* 



^1 ' 



6 
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